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Overview

e Goal: Understand impact of COVID-19 mitigations in Virginia
* Approach:

* Calibrate explanatory mechanistic model to observed cases
* Project based on scenarios for next 4 months
* Consider a range of possible mitigation effects in "what-if" scenarios

* Outcomes:
* ||, Confirmed, Hospitalized, ICU, Ventilated, Death
* Geographic spread over time, case counts, healthcare burdens

UNIVERSITYs VIRGINIA

BIOCOMPLEXITY INSTITUTE



Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

e Case rates in Virginia continue to decline with pace accelerating in some districts

VA mean weekly incidence down to 4/100K from 6/100K, US down (8 from 10 per 100K)

Vaccination rates have slowed considerably, but population immunity now estimated over 65%

Projections show declining rate overall across Commonwealth

Recent updates:
* Minor updates to measured acceptance levels and adjusted vaccination scenarios
» Additional Fall resurgence study scenario testing resilience of population
* Limited waning of natural immunity included in fit and projections, also with seroprevalence update

The situation continues to change. Models continue to be updated regularly.

UNIVERSITYs VIRGINIA

BIOCOMPLEXITY INSTITUTE



Situation Assessment
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https://data.cms.gov/stories/s/q5r5-gjyu

County level test positivity
from RT-PCR tests.

BRe8R: <5.0%

(or with <20 tests in past 14 days)

Yellow: 5.0%-10.0%

(or with <500 tests and <2000 tests/100k and
>10% positivity over 14 days

B8 >10.0%

(and not “Green” or “Yellow”)
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District Trajectories

Hockey stick fit
. . . . . Portsmouth
Goal: Define epochs of a Health District’s COVID-19 incidence o= T
to characterize the current trajectory e I
Method: Find recent peak and use hockey stick fit to find ' i
inflection point afterwards, then use this period’s slope to ?
define the trajectory ] e - o

Apr
2020

Descriotion Weekly Case Rate # Districts
P (per 100K) bounds (prev week)
Declining Sustained decreases following a recent peak below -0.9 31 (31)
Steady level with minimal trend up or down above -0.9 and below 0.5 2 (4)

Sustained growth not rapid enough to be considered

above 0.5 and below 2.5 2 (0)
a Surge
Currently experiencing sustained rapid and
In Surge significant growth 2.5 or greater 0(0)
il UNIVERSITYsVIRGINIA
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District Trajectories — last 10 weeks
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Estimating Daily Reproductive Number

VA state-wide RE with 7 day moving window by confirmation date 2021-05-24

May 24t Estimates e

e
o
w

Confirmed R. Diff Last Week

Reproduction number
=4
o
S

State-wide 0.769 0.072
Central 0.821 0.019
Eastern 0.815 0.121 | | |
Far SW 0.805 0.054 o o

Near SW 0.823 0.112 -
Northern 0.748 0.181 oS =
Northwest 0.688 -0.189 =

Methodology

» Wallinga-Teunis method (EpiEstim?) for cases by confirmation date

e
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—— Eastern

0.8 1

Reproduction number

0.6 4

* Serial interval: updated to discrete distribution from observations (mean=4.3, Flaxman et al, Nature 2020)
* Using Confirmation date since due to increasingly unstable estimates from onset date due to backfill

1. Anne Cori, Neil M. Ferguson, Christophe Fraser, Simon Cauchemez. A New Framework and Software to Estimate 1
Time-Varying Reproduction Numbers During Epidemics. American Journal of Epidemiology, Volume 178, Issue 9, 1

November 2013, Pages 1505—-1512, https://doi.org/10.1093/aje/kwt133
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Changes in Case Detection

Test positivity vs. Onset to Diagnosis

26-May-21

Mean % d iﬁe rence from Days from Onset to Diagnosis - Daily e
Timeframe (weeks) days overall mean | Sy
July (26-30) 6.2 -2% .
Aug (31_34) 4-9 '22% §15- §
Sept (35'38) 4.5 -28% ém \ mg Positivity
Oct (39-43) 4.5 -29% i MI’IJW ) Q/ resumes:
Nov (44_47) 45 -28% Ww
Dec (48-49) 4.3 -32% "
Jan (00-04) 4.0 -37% . . o
Feb (05-08) 35 _459% . Days from Onset to Diagnosis and Test Positivity - Weekly .
Mar (09-13) 3.6 -43% '
7 -
Apr (14'18) 3-2 '49% -15.0
Overall (13 - 18) 6.3 -- Lye / . .
B Number of Testing Encounters [ 7-Day Moving Average ov o
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Vaccination Administration Slows

VHASS_Reg Regional Vaccine courses initiated

20000 { % per day;

— FarSW * Total counts of first dose of

— Near sSW vaccines across regions

—— Northern . .

[ J
15000 — Northwest Recgnt r-lse due to opening of
vaccinations to 12-16 year olds

10000 - 200000 4 — U8 1)

—— (Moderna, 1)
—— (Moderna, 2)
—— (Pfizer, 1)
1500004 (Pfizer, 2)

100000
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50000 4

T T T T T
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2021

date

Shipments have slowed with
decreased demand

Jan Feb Mar Apr May
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Vaccinations Shift to Younger Populations
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Vaccine Acceptance Data Sources

Carnegie Mellon University

DELPHI GROUP @ ABOUT v M COVIDCAST v % FLUAND OTHER DISEASES [ BLOG () GITHUB Household Pulse Su rvey COVID-19 Vaccination Tracker
Displaying | Vaccine Acceptance s ‘ for  Counties ¥ on  Apri23,2021 { > ) Vaccine hesitancy
Percentage of people who either have already received a COVID ine or would definitely or probably choose to receive one if it were offered |

to them today, based on surveys of Facebook users - Use the slider to see data fi e .| 5/10/2021
collection period endin :

74.6% of US. adults 18 years and older have received -
(+-05%)  atleastone dose of a COVID-19 vaccine. Survey is from
) early Ma
98.4% of those who have received at least one dose of a vaccine v Vay

(+H-0.1%) have received or plan to receive all required doses.

Estimated Vaccination Rates by State: April 28 - March 10, 2021
Hover over a state to view the percentage of vaccinated adults in that state.

Percentage of adults
who have received at
least one dose of a
COVID-19 vaccine
J 90.0- 100.0%
J 80.0-89.9%
J700-799%
[160.0-69.9%

50.0 - 59.9%

ackeonville

40.0 - 49.9%
30.0 - 39.9%
H200-209%
J 100-199%

[
NA 00M% 5555%  61.90%  6825%  7460%  B8095%  B730%  9365% 100.00%+ 15% Coverage
Joo-99%

COVIDcast / Facebook Survey Census Household Pulse Surveys (HPS)

https://www.census.gov/library/visualizations/interactive/household-pulse-survey-
covid-19-vaccination-tracker.html

https://covidcast.cmu.edu
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Measured acceptance varies across sources:

COVIDcast / Facebook (FB): Both corrected and actual measurement

FluVax: Acceptance levels in VA for influenza vaccine during 2019-20 flu season

Household Pulse (HPS): Census administered survey, but with some time delay till release (most recent

for fortnight ending May 10t", 2021)
HPS has highest overall, while FluVax is expectedly the lowest
Corrected HPS and COVIDcast are very similar for VA at the state level, and approach FluVax

Virginia Vaccine Acceptance levels
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Vaccination Acceptance — Comparison of Sources

State level correlation
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Vaccination Acceptance by Region

Corrections to surveys:

104
* Facebook administered survey is timely and broad, but o Ceeenr
propvax_reg
biased by who accesses Facebook and answers the survey B0 1 E
e Correction approach: > : .y . .
: . S 601 .
* Calculate an over-reporting fraction based on reported 2 .
vaccinations compared to VDH administration data 2 w0
* Cross-validate coarse corrections against HPS survey at =
the state level and corrected in same manner 201
COVIDcast COVIDcast YOR COViDcast S = = e o
proportion reported [ E & o = 9
corrected uncorrected : . £ & w = 2 =
vaccinated vaccinated 5 a B g t =
L = 2] =
Central 67% 78% 55% 82% B =
Eastern 58% 80% 51% 83% Grey Bar: Survey measured and corrected acceptance
Ear SW 549 70% 43% 74% Gree.n.Bar: Proportpn of eligible population
o o o o administered a vaccine
Near SW 58% 74% 51% 74% Dots: Proportion administered at least one dose for
Northern 75% 85% 65% 88% each County
Northwest 64% 82% 53% 84%
fili UNIVERSITY/VIRGINIA
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Vaccine Acceptance in Virginia - COVIDcast
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Source: https://covidcast.cmu.edu
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Acceptance remains high:

* Proportion of Virginians that have already or would definitely or
probably accept vaccination if offered today

e Survey respondents are reporting high levels of vaccination of ~80%

reflecting bias of the mechanism

* Top reasons for hesitancy: side effects, distrust (increasing),

unnecessary (increasing)

* More likely to take if recommended by: doctors and friends
* Reasons unnecessary: Not serious, not high risk, or other

Virginia - Vaccine Hesitancy
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https://covidcast.cmu.edu/

Vaccine Acceptance by Region- COVIDcast

Levels of Acceptance and potential acceptance in flux:

* Nearly all the “Definitely Yes” have been vaccinated, yet there are 5-10% remaining across the regions

* Northwest and Southwest (to lesser degree) see growth in “probably not”, seemingly from “definitely not”

Unvaccinated Only

os Near SW Northwest Northern
07
— accept
06 definitely_not
— definitely_yes
05 —— hesitant
probably_not
04 — probably_yes

03

02

01

Central

08

o7

06

05

0.4

03

0z

01

Data Source: https://covidcast.cmu.edu

All Respondents
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SARS-CoV?2 Variants of Concern

United States Virginia
0 0 . ° . 0 —— B.1.1.7
Emerging new variants will alter the future trajectories — o
of pandemic and have implications for future control o o ==
o | — BL617.1 g
* Emerging variants can: 87 arsaen 8
> B.1.526.2 E
* Increase transmissibility & ]| == Estimated B.1.17 Growth =
* Increase severity (more hospitalizations and/or deaths)
* Limit immunity provided by prior infection and vaccinations L —_— |
o 8 (o s w vt ﬁ
Genomic surveillance remains very limited _— —
* Cha”enges ab”ity to eStimate impaCt in US to date and United States: 2/14/2021 — 5/22/2021 United States: 4/25/2021 - 5/8/2021
estimation of arrival and potential impact in future .
Mutation prevalence in lineage Variant / e = B usa
- . not detected Mﬁ:f;,[ggtc’f 0% fey ) e -~ lneage  Typs  STatal  95%CI
%\'5\ ‘\Q§ x’),o$q’)g) o‘o\' Q\QO> \?‘%OQ,\’ @\C;L Q)OOQ,\G"%&\/\$ D(<\ b?;& $VJO\*P§\026\D%©6€;6®26%®g\0\e\1\®%%%1 \O{i\ \ﬂ\%\e\ ’\é( l::é | s11y B117  B117 = sia \\:glc .
II I L II II H HN i Gl it voc
HEE B ER HEE HEE R (10063 T E= .

= H B H B E EE B “073)
B117 B1617 t vOI % NA
. . .. . . . B.1.617 (595) 20% B1429 B1429 B1617.3 + VOI  00%  NA
H BEEEE EE HEN BN EENEEN (20037) L L] |
!
- B1526 B1526 B1526 B.1.526

B.1526
B.1.526
6‘/ (/ /‘ O M/ 2 4’ 4’ /I/ 4 O 6/ /‘) 7 O o s B - Other represents >200 additional lineages, which are each circulating at
«?/&p%ésQ@o’u" Q,{s@%%%"s 50,524,767, %e Os, of@@eoffz s, " - e 1% of vinises e 9
v 6‘ 4 G2 9 Q™% N T "% 70 R 08 Ty A 020720 5k e a2l 3h3Rl MRl a0l Mesfel sigiz sizzfen T Thess data include Nowcas! estimates, which ars modeled projeciions

that may differ from weighted estimates generated at later dates
1 Fewer than 10 observations of this variant during the selected time/floc.

Collection date, two weeks ending

CDC Variant Tracking
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https://www.cdc.gov/coronavirus/2019-ncov/transmission/variant-cases.html
https://outbreak.info/situation-reports?country=United%20Kingdom&country=United%20States&division=California&division=Virginia&pango=B.1.1.7&selected=United%20States&selectedType=country
https://outbreak.info/situation-reports?country=United%20Kingdom&country=United%20States&division=California&division=Virginia&pango=B.1.1.7&selected=United%20States&selectedType=country

SARS-CoV?2 Variants of Concern

United States - 74.4% (B.1.1.7) Virginia - 77.3% (B.1.1.7)
Source: outbreak.info Source: outbreak.info

Lineage B.1.1.7 - I

Prevalence: Levels have rapidly risen, as anticipated, and now are plateauing at national 'ﬂ -

level and in many states, seemingly in VA as well “ ”

Transmissibility: Estimated increase of 50% compared to previous variants. B.1.1.7’s ezt q
mutations aids its infection efficiency, and thus boosts its overall levels of viremia; study from = *** 7% == oubreskinfo T

Public Health England shows contacts of B.1.1.7 cases are more likely (50%) to test positive
than contacts of non-B.1.1.7 patients

Severity: Increased viremia also appears to increase the risk of hospitalization (60%) and
mortality (60%). Danish study shows B.1.1.7 to have a 64% higher risk of hospitalization,
while Public Health Scotland studies showed a range of 40% to 60%; Study in Nature based
on UK data estimates B.1.1.7 cases have 60% higher mortality

. United States - 0.0% (B.1.351) Virginia - 1.3% (B.1.351)
LI n eage B . 1 . 3 5 1 Source: outbreak.info Source: outbreak.info
5% %1351 25% FTEE

Prevalence: Levels have remained low, as this variant’s transmissibility can’t compete with -
B.1.1.7, however, as more of the population becomes immune it may gain an advantage

Immune Escape: Many studies show that convalescent sera from previously infected . W\%
individuals does not neutralize B.1.351 virus well which is predictive of protection, however, -~ = "\ ’

vaccine induced immunity shows signs of effectiveness

Lineage B.1.429/427 and B.1.526 and subvariants

e Combined account for around 20% of circulating virus, share may be shrinking as B.1.1.7

outcompetes

26-May-21 BIOCOMPLEXITY INSTITUTE v


https://outbreak.info/situation-reports?pango=B.1.1.7&selected=USA_US-VA&loc=USA&loc=GBR&loc=USA_US-VA
https://www.medrxiv.org/content/10.1101/2021.03.31.21254687v1.full.pdf+html
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3792894
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/961042/S1095_NERVTAG_update_note_on_B.1.1.7_severity_20210211.pdf
https://www.nature.com/articles/s41586-021-03426-1_reference.pdf
https://outbreak.info/situation-reports?pango=B.1.351&selected=USA_US-VA&loc=USA&loc=USA_US-VA
https://www.medrxiv.org/content/10.1101/2021.03.17.20200246v1.full.pdf
https://www.medrxiv.org/content/10.1101/2021.03.09.21252641v1.full.pdf
https://www.nejm.org/doi/full/10.1056/NEJMc2104036
https://www.cell.com/action/showPdf?pii=S1931-3128%2821%2900137-2
https://www.biorxiv.org/content/10.1101/2021.02.27.433180v1.full.pdf
https://outbreak.info/situation-reports?pango=B.1.429&loc=USA&loc=USA_US-CA&selected=USA_US-CA
https://outbreak.info/situation-reports?pango=B.1.427&loc=USA&loc=USA_US-CA&selected=USA_US-CA
https://outbreak.info/situation-reports?pango=B.1.526&loc=USA&loc=USA_US-NY&selected=USA_US-NY
https://outbreak.info/situation-reports?country=United%20Kingdom&country=United%20States&division=California&division=Virginia&pango=B.1.1.7&selected=United%20States&selectedType=country

SARS-CoV2 Variants of Concern ... =~
Lineage P.1 - w i)
* Prevalence: Nationally at 10.7%, lower but increasing in VA at 5.2% s — 535
* New study estimates 17-32% of all infections in Manaus in 2021 were . \/w/ )
reinfections, which helps explain data from Brazil demonstrating P.1’s " ~ TR
. . . . . e Infer thfxt 16.9% (95% (‘:I [9.4.8%, 28.5%]).of all presumed P.1 .|nfect|pns that wer.e
continued dominance in Rio despite presence of B.1.1.7 e band to 25.8% (45% I (1675, 37450, and 31.0% (0036 1 (3. 4%, 42 5],
Virginia - 1.9% (B.1.617.2) medRxiv
. ° Source: outbreak.info ) )
Lineage B.1.617.2 and related subvariants = - 81617.2shows
] ; / - throughout
* Continues to drive outbreak in India and neighbors, with immeasurable England and

increases severity
rating for vaccine
escape after one

- T dose. B.1.617.2is
Baps s specioen e ot rsprtcate

numbers of cases surpassing healthcare capacities in many regions 40
* Categorized as VoC by Public Health England, WHO, expect CDC to follow ™) L ekt i — v roported as

wmws  NAVING AN

w jncreased growth
" rate relative to
B.1.1.7. PHE
report 1 and
report 2

e Strain shows continued growth in UK, Europe and in US

e Several studies estimate B.1.617.2 to have 100% faster growth than
B.1.1.7, and UK study suggests a 13% advantage over B.1.1.7

* More studies show limited immune escape similar to B.1.351, however, GromthinUS
still suggest protection remains for vaccinated 0506 growh

eclipsing most
w- other strains,
remains at low

* PHE study shows limited efficacy of Astra-Zeneca with only one dose,

efficacy returns following 2"9 dose .| levels, buts
D008 s _ | growing
il - £ @~ | Nextrstrain
26-May-21 = 20



https://www.medrxiv.org/content/10.1101/2021.05.10.21256644v1.full.pdf
https://outbreak.info/situation-reports?pango=P.1&selected=BRA&loc=BRA&loc=USA&loc=USA_US-CA
https://www.medrxiv.org/content/10.1101/2021.05.10.21256644v1.full.pdf
https://virological.org/t/genomic-surveillance-of-sars-cov-2-in-the-state-of-rio-de-janeiro-brazil-technical-briefing/683/1
https://outbreak.info/situation-reports?pango=B.1.617&loc=IND&loc=GBR&loc=USA&selected=IND
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/984274/Variants_of_Concern_VOC_Technical_Briefing_10_England.pdf
https://twitter.com/trvrb/status/1392132896576602119
https://github.com/hodcroftlab/covariants/tree/master/web/data
https://twitter.com/HJWesteneng/status/1393583773015478272
https://www.biorxiv.org/content/10.1101/2021.05.14.444076v1.full.pdf
https://www.biorxiv.org/content/10.1101/2021.05.14.444076v1.full.pdf
https://khub.net/documents/135939561/430986542/Effectiveness+of+COVID-19+vaccines+against+the+B.1.617.2+variant.pdf/204c11a4-e02e-11f2-db19-b3664107ac42
https://twitter.com/trvrb/status/1397195344149196806
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/988613/22_May_2021_Risk_assessment_for_SARS-CoV-2_variant_VOC-21APR-02__B.1.617.2.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/988619/Variants_of_Concern_VOC_Technical_Briefing_12_England.pdf

Other State Comparisons

Trajectories of States

Nearly all states are declining

Growth out west has slowed, recent reporting artifacts in some

states perturb the otherwise calm picture

26-May-21

ey

* VA and neighbors are all declining with steady pace
* Most neighbors are now below 10/100K level

il UNIVERSITY, VIRGINIA
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Virginia and her neighbors

C\hiu - Declining

.
rth Carolina - Declining
3

)

Pennsylvania - Declining

e
h Carolina - Declining

N

New Jersey - Declining

O e s asonosae

A

aware - Declining

Connecticut - Declining
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[—
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e
District of Columbia - Declining
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A ey

e

2 <=R
1.5<=R<?2
1.1 <=R<1.5
09<=R<1.1
0.5<=R <0.9
0.2 <=R <0.5
R < 0.2
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Race and Ethnicity cases per 100K
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Case Rate per 100K

Rates per 100K of each Racial-Ethnic population

by Health District

* Each Health District’s Racial-Ethnic population is
plotted by their Hospitalization and Case Rate

* Points are sized based on their overall

population size (overlapping labels removed)

Case Rate Change in last 14 days

N I I I I I I I I .
. I ] .

Confirmed case rate per 100k

Change in rates over the last 2 weeks

_m E 3 E
g n in

d ki & g

Health District

Northwest o

PFI\d
B\k

m White
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Recent Incidence Compared to Summer 2020

Recent Incidence Compared to Weekly Summer Mean by County
Mean: 0.92; Median: 0.6; IQR: 0.34-1.18

Ratio of Recent Case Rate compared to

mean Case Rate during Summer 2020

 Ratio continues to decline, with only
32% of counties remain above average
of last summer

0.5 1.0 1.5 2.0 2.5 3.0
Proportion of Last Week's Incidence to that of Weekly Summer Mean
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Shifting Age-Distributions

Hospitalizations in VA
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Zip code level weekly Case Rate (per 100K)

Case Rates in the last

week by zip code

Rank Zip Code Name Prev Point Prevalence by le Code Point Prevalence
. . 1 23942 Green Bay 590 (2021-05-22) High : 2000+
Concentrations in 5 24431 Crimora 510 e
Southwest, which was 3 24526 Biglsland 440 o
preceded by cluster of 4 24696 Vansant 430 B
. 5 24479 Swoope 390 Low: 0
increased HCW rates last 6 22844 New Market 370 Unus=gﬂvec35_es,mo,ooo
week 7 24609 Cedar Bluff 360 o
8 22624 Clear Brook 360  Data
Still some universities in 9 23069 Hanower* 360
top 10 10 22580 Woodford 340

Only includes zips with pop = 1000 and no supp. data.
* Denotes zip codes with state prisons.

Some counts are low
and suppressed to
protect anonymity, those
are shown in white

Based on Spatial Empircal Bayes smoothed point prevalence for week ending 2021-05-22.

il UNIVERSITYsVIRGINIA
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Risk of Exposure by Group Size and HCW prevalence

Case Prevalence in the last week by zip code used to calculate risk of encountering
someone infected in a gathering of randomly selected people (group size 25)

* Group Size: Assumes 2 undetected infections per confirmed case (ascertainment rate from recent
seroprevalence survey), and shows minimum size of a group with a 50% chance an individual is infected by
zip code (eg in a group of 23 in Green Bay, there is a 50% chance someone will be infected)

 HCW prevalence: Case rate among health care workers (HCW) in the last week using patient facing health
care workers as the denominator

Rank Zip Code Name Size Group Size Needed for 50% Group Size HCW Point Prevalence by Zip Code Point Prevalence

1 23842 GreenBay 23 Likelihood of 21 Infected o High : 450+ (2021-05-22) ; Rgmior
2 24431 Crimora 26 390 L s I 600
3 24526 Biglsland 28 330 K
4 24656 Vansant 29 270 ' il
5 24479 Swoope 29 210 - — Low : 0
6 22844 New Market 32 150 [ » Units = Active Cases / 100,000
7 24609 Cedar Bluff 34 -
8 22624 Clear Brook 34 Low : 30
9 23069 Hanover * 40 S '
10 22580 Woodford 47 / B NaN

Only includes zips with pop = 1000 and no supp. data.
" Denotes zip codes with state prisons.

Based on Spatial Empirical Bayes smoothed point prevalence for week ending 2021-05-22.

Note: Scale differs from general public prevalence maps.

26-May-21 BIOCOMPLEXITY INSTITUTE *



Current Hot-Spots

Case rates that are significantly different from neighboring areas or model projections

* Spatial: SaTScan based hot spots compare clusters of zip codes with weekly case prevalence higher than
nearby zip codes to identify larger areas with statistically significant deviations

 Temporal: The weekly case rate (per 100K) projected last week compared to observed by county, which
highlights temporal fluctuations that differ from the model’s projections

Spatial Hotspots Temporal Hotspots

Spot Zip Code Name Conf.

_ Point Prevalence Hot Spots by Zip Code Getis-Ord Gi* HotSpots Weekly Point Prevalence Model Residuals Res‘“ﬁia'h 500
1 24431 Crimora 95% 2021-05-22 N B cold Spot - 9% Confidence Model 12MAY Predicting More Cases gn -
2 24609 Cedar Bluff  95% ( ) 3 X Week ending 2021-05-23 | . than Expected (S 400
3 20844 N Market 5% Cold Spot - 95% Confidence g {Frederick > AR 300
ew Marke b [y
4 24656 Vansant  95% N A r ?gg
b P " e 1 I
5 23942 Green Bay = 95% N < N NotSignificant . A 0
6 22657 Strasburg 95% v L 37 77 Apauquien éf“)‘&f.f{‘"ax;ﬂ Hot Spot - 90% Confidence FoX - Fauquier ] ';88
3 & ; o \ N ) N 1 1 A
F o 22hn0 et Sads T A L M /a I Hot Spot - 95% Confidence (n /Rockingham /Pase ~ 300
8 24171 Stuart 95% N ALy g Nowepeh LT ) AL & 7 Fewer Cases ks
55 Wi 50 Soigans? U 7 \Maaison\g e B Hot Spot - 99% Confidence P 7 \_~  than Expected L‘L?B‘ -
10 23523 Norfolk 90% T L e ) ~4 7}‘1‘,‘??”/ T T T Cases / 100,000
5 : - g . <
Only includes zips with pop = 1000 and no supp. data. Jn Bty X a [/ ’ S Y, kel & 15¢ &/ S -
* Denotes zip codes with state prisons. //—\ 2 Ri o 'd\ ~ [{//'\._Avnemane/," \iloulsa - N 4 Kb:\\ 5\ Abemare Lousa (.
7 ——4 Rockbridge 'y "~/ A 7 7\ T /," @ —~_4 Rockbridge { < / b
‘/‘)’ /Sy /. ;/ o 7 P \‘\,\\z\l.efson :% = /‘.f— L S ( o 9 y J\‘j‘n,’\fe‘son \g A ‘ \)\7 V Accomack
s g e > Botetour!\ 1‘\/;'\ Gl '. -~ /' 5 s A5 / Bolelourt\\)d \ e ﬁg‘:\Buckmgnam / o ‘; ol
S ~ Craig N w / . r e/ Vil \ AL A /-
, A N / 1/ 2l by A / \. [
5 e %\ o : / 2 {_(l:hjstemeldr: Y e N P L o { \Appmnx.tt\__;m A Ameia S h;es‘leme __ortampton
/ Campue\x'“~f‘{ »r.,,ﬁ/}\ﬁ){\” S Yo J - “Bucnanan/‘\“f AN e | Gampbell | T York
. / i = v 7 b g / 1 N e % 2 | L I Nottoway g
‘\‘ S R qanoue% = 1 Dinviddie |~ Vs N N4 7‘_1W\ss\‘<1\ e \ A\ T s \ Dinwiddie
A = .“I‘ ! _\J\"L ’,\L“"enbwg "k‘ i N /Sussex/,x""‘g > \ /z‘ 2 ,; Russf_ll > < ! \"7 < d xLunenhurg ‘\\ B
/ Za \ (& < \ jjbnsyvane ;“ o el “: e J ,// f 4 “\v s N S - f T i
A \;Vashlnglon ; 0 \,, Carol / s Meckienburg \“Bm"s"’“‘i o g;///Su«olk‘-‘ i\ - L:e st 7 ‘Qlashvnglon e ) Y e { a e X wecktenturg “B"‘"s""c",
/ R B S e | s | 7/' S / = ] | i gl T V2 T e AT | Henry | e |

co Al Sl fe— (e
Moran's | = 0.012974, Z-Score = 0.283992, P-Value = 0.776417

Based on Global Empirical Bayes smoothed point prevalence for week ending 2021-05-22.

No Residual Autocorrelation Detected
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Social Vulnerability and Recent Vaccination Rates

Comparison of social vulnerability and vaccination rate in last 2 weeks by county

* Social Vulnerability: Each county’s Social Vulnerability Index (CDC) compared with the level of vaccination

Vaccinations versus Social Vulnerability Index

Quantiles
(2021-05-09 to 2021-05-22)

i svi
[ | Vaccine Doses

High Vax-Low SVI
Pink:  High Vax-High SVI
Blue:  Low Vax-Low SVI
Purple: Low Vax-High SVI

Nottoway,

Russell L'unenburg
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Social Vulnerability and Total Vaccination Rates

Comparison of social vulnerability and total vaccination rate since the start of vaccination

* Social Vulnerability: Each county’s Social Vulnerability Index (CDC) compared with the level of vaccination

s Vaccinations versus Social Vulnerability Index

(Start to 2021-05-22)
N ( : Frederi.ck
»,
\Warren)
2 9
Page. ‘ ‘p'\»
-
& i
Albem e
Pl
inwiddie! \
Lunentulg Sussex; Gt

Quantiles
N SvI

L Vaccine Doses

y . 5
Social Vulnerability Index

High Vax-Low SVI
Pink:  High Vax-High SVI
Blue:  Low Vax-Low SVI
Purple: Low Vax-High SVI

Nottoway,
‘Charle
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Model Update — Adaptive Fitting
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Adaptive Fitting Approach

Each county fit precisely, with recent trends used for 5 Fairfax County 21059
future projection 0]

25

* Allows history to be precisely captured, and used to guide bounds o
on projections s |

Model: An alternative use of the same meta-population  *]

model, PatchSim
FEI-b M:ar ﬁqI:-r M.Iay Juln Jull

* Allows for future “what-if” Scenarios to be layered on top of 2020
calibrated model

* Eliminates connectivity between patches, to allow calibration
to capture the increasingly unsynchronized epidemic

date

External Seeding: Steady low-level importation S N (W) AL
* Widespread pandemic eliminates sensitivity to initial / ¥ ARV *
conditions . ) X
* Uses steady 1 case per 10M population per day external Diese Dy BpsaaaSate 1+
seeding Susceptible => . —; IIn_.fe::{tious => Removed
i UNIVERSITY¢/ VIRGINIA
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Using Ensemble Model to Guide Projections

Ensemble methodology that combines the Adaptive with
machine learning and statistical models such as:

* Autoregressive (AR, ARIMA)
* Neural networks (LSTM)
* Kalman filtering (EnKF)

Weekly forecasts done at county level.

Models chosen because of their track record in disease
forecasting and to increase diversity and robustness.

Ensemble forecast provides additional ‘surveillance’ for

making scenario-based projections.

Also submitted to CDC Forecast Hub.

fili UNIVERSITYs VIRGINIA

Virginia
Bl AR spatial
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Seroprevalence updates to model design

Several seroprevalence studies provide better
picture of how many actual infections have occurred

* CDC Nationwide Commercial Laboratory Seroprevalence
Survey estimated 14.5% [12% — 18%] seroprevalence as
of March 4t — 17% up from 10.5% a month earlier

These findings are equivalent to an ascertainment ratio of
~2x in the future, with bounds of (1.3x to 3x)

* Thus for 2x there are 2 total infections in the population |7 . . .

for every confirmed case recently

* This measure now fully tracks the estimated

ascertainment over time

e Uncertainty design has been shifted to these bounds
(previously higher ascertainments as was consistent

18-49

50-64

Male

Female

earlier in the pandemic were being used)

26-May-21
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VA Seroprevalence Data
March 2021 (Second Half)

Seroprevalence Estimate

14.5%
5% Confidence Interval: 12 2%-18.0%

Number of Estimated Infections

1,220,000 7
nfidence Interval: 1,024,000-1,511,000 14.5%

Total Number of Cases Reported by End of 3/31/2021
619,366

ntigen target
Nucleocapsid (% infected)

Catchment Area: Statewide

Number of Samples Tested: 1,855

Age Specific Seroprevalence Estimate

Samples

No Estimate

Sex-Specific Seroprevalence Estimate

https://covid.cdc.gov/covid-data-tracker/#national-lab
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Calibration Approach

* Data: COVID-19 in Virginia:
* County level case counts by date of onset (from VDH) Dmﬁwmmml
* Confirmed cases for model fitting
e Calibration: fit model to observed data and ensemble’s forecast ;;6?8;‘4 e e
* Tune transmissibility across ranges of: New Caes 3751 29,290 11,042
« Duration of incubation (5-9 days), infectiousness (3-7 days) e e e ey ryirel T
 Undocumented case rate (1x to 7x) guided by seroprevalence studies S r:om‘mdl "t(hi e Vit et “a"hs tkv s Eﬂdir:évf?‘??hm st szt

nt
Ihc updatcd CDC CDVID 19 nnﬁr e d ‘nd pmbabl survei 1]I‘mcc case d fmmons on Angusl 27, 2020. Found

* Detection delay: exposure to confirmation (4-12 days)

* Approach captures uncertainty, but allows model to precisely track the full

. Total Outbreaks* Outbreak Associated Cases
trajectory of the outbreak
. . 3,519 75,664
* Project: future cases and outcomes generated using the collectionof ..
fit models run into the future
Testing Encounters PCR Only* Current 7-Day Positivity Rate PCR Only**
* Mean trend from last 7 days of observed cases and first week of 7,285,352 32%
ensemble’s forecast used e i g i
* OQOutliers removed based on variances in the previous 3 weeks SIS
Total Cases* Total Deaths
* 2 week interpolation to smooth transitions in rapidly changing 70 0
trajectories *Cases defined by CDC HAN case definition: hups:/emergency.cde gov/han/2020/han00432 asp

Accessed 9:00am May 26, 2021

https://www.vdh.virginia.gov/coronavirus/

il UNIVERSITYVIRGINIA
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Scenarios — Transmission Conditions

* Variety of factors continue to drive transmission rates
* Seasonal impact of weather patterns, travel and gatherings, fatigue and premature
relaxation of infection control practices
* Plausible levels of transmission can be bounded by past experience
* Assess transmission levels at the county level from May 1, 2020 — Sept 1, 2020 or
current, whichever is highest
* Projection Scenario:
* Adaptive: Control remains as is currently experienced into the future

* Fatigued Control:
* Highest level of transmission (95t percentile) increased by additional 5%

. Traamsition to this level over 4 weeks, remain at this level for the summer, then return to
Adaptive

* Additional study scenarios with Fall Resurgence:
* Fall: Resurgence to worst of Fall 2020 starting in September and ramping up quickly

 UNIVERSITYo VIRGINIA

BIOCOMPLEXITY INSTITUTE



Scenarios — Mixed Variants Condition

e Variant B.1.1.7 has reached dominance in Virginia but no longer is
growing at a predictable pace as variants compete

* Other variants with differing levels of transmissibility, immune
escape, and impacts on severity also exist, to varying degrees

* Transmissibility boosting effects and growth of variants are no longer
predictable

* Rely on adaptive fitting to find transmissibility trends for projection

* Immune Escape

* Many variants demonstrate the ability to evade immunity, both natural and
vac(cjinle—induced, uncertainty remains high thus this is not factored into the
mode

* Impact on Severity

* Assume current variant prevalence remain relatively stable into future
* Severity increases:

* B.1.1.7= 1.6 times hospitalization and death

 P.1=1.5times hospitalization and death

* B.1.351 = 1.5 times hospitalization and death

i UNIVERSITYs VIRGINIA
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Virginia

¢l — B.1.526.1

Prevalence

04 — B.1.1.7

B.1.351
—— B.1.429

osd|—™ P.1

—— B.1.617.2
— B.1.617.1
B.1.526

B.1.526.2
-=- Estimated B.1.1.7 Growth

@ outbreak.info "n.' i,.zl! | I'

Outbreak Info
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https://outbreak.info/situation-reports?country=United%20Kingdom&country=United%20States&division=California&division=Virginia&pango=B.1.1.7&selected=United%20States&selectedType=country

Scenarios — Vaccination Conditions

Assumed vaccine efficacies
 Pfizer/Moderna: 50% after first dose, 95% after second dose (3.5 week gap)
* J & J:67% efficacy after first (and only) dose
* Delay to efficacy from doses is 14 days, immunity lasts at least 7m (NEJM study)

Two Vaccine Administration Scenarios
» Acceptance at county level = regional acceptance +/- relative current vax

» Status quo (no label): COVIDcast corrected acceptance estimate [VA ~65%] by
Labor Day. County level heterogeneity based on cumulative uptake

* Optimistic (VaxOpt): Expand VA acceptance to 75% (~13% higher per county).
* Front-loaded rollout (two-thirds of the remaining in half the time)

status quo VaxOpt status quo
Date Date
—— status quo
5.0M VaxOpt 2020-12-31 143K 143K 2020-12-31 114.3K
: (7]
/ O 2021-01-31 653.7K 653.7K 2021-01-31 768.0K
n
4.0M _g 2021-02-28 564.2K 564.2K o 2021-02-28 1.3M
4 2021-03-31 1.3M 1.3M E 2021-03-31 2.6M
3.0M = oy
.OM A 4= 2021-04-30 11M 1M S 2021-04-30 3.8M
= 2021-05-31 4450K 467.7K 1S 2021-05-31 4.2M
= =1
2.0M+ ¥ 2021-06-30 317K 604.0K o 2021-06-30 4.5M
O  2021-07-31 226.7K  440.6K 2021-07-31 4.8M
1.0M A =
2021-08-31 132.6K  255.2K 2021-08-31 4.9M
2021-09-30 15.7K 30.1K 2021-09-30 4.9M
0.0 1
jan Feb Mar  Apr  May Jun Jul  Aug sep it UNIVERSITYsf VIRGINIA
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VaxOpt

114.3K
768.0K
1.3M
2.6M
3.8M
4.3M
4.9M
5.3M
5.6M

5.6M

NEW DOSES GIVEN TOTAL PEOPLE VACCINATED
o Last updated: May 25 Partially vaccinated Fully vaccinated
Bars = Daily Value, Line = 7-Day Average

Total Doses 100%-
Distributed: 359.00M  4.00m 90%- 300.0M
Administered: 287.79M
% Used: 80% 80%-
N .0M
3.00M 70%-
Y% Pop. Vaccinated 60%- 200.0M
At least one dose \,\ 509 Total people vaccinated: 164.38M
All: 49.5% 2.00M om
18+: 61.6% W a0%.__Fully vaccinated: 131.08M
65+: 85.3% S
- %o - .OM
Fully vaccina ted 1.00M 20%-
All: 39.5% 50.0M
18+: 50.0% 10%-
65+: 73.9% a.00m Q% a.0m
Janl Febl Morl Apri Mayl Juni n1 Feb Aprl May1
e pvoRs waveY [Ty
0 Last updated: May 25 Partially vi

Bars = Dally Value, Line = 7-Day Average
otal Doses odam - 00w

Distributed: 9.59M 0.12M 90%-
Administered: 8.10M
% Used: 84%

0.10M

1| e - 6.0M
% Pop. Vaccinated \j'”\ 60%-
0.08M Total peaple vaccinated: 4.60M
At least one dose s0%
All: 53.9% 0.06M .06M Fully vaccinated: 3.71M 4.0M
18+: 66.1% a0%-
65+ 86.6%
0.04M 30%-
Fully vaccinated 20 2.0M
All: 43.5% 0.02M . . 5
18+: 54.6% V 10%-
651:768%  ooom irginia 0
Jan 1 Feb1l Marl Apr May 1 Jur

Source: https://ckellyl7.github.io/vaccine dashboard.html

Weekly VA doses administered by

manufacturer
200000 1
— (&. 1)
175000 4 (Moderna, 1)
—— (Moderna, 2)
—— (Pfizer, 1)
150000 4

—— (Pfizer, 2)

125000
100000 -

75000 4

50000 -
25000 +
0

T T T T T
Jan Feb Mar Apr May
2021
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https://www.nejm.org/doi/full/10.1056/NEJMc2103916?query=featured_home
https://ckelly17.github.io/vaccine_dashboard.html

Scenarios — Combined Conditions

Adaptive .

P C  Mixed
Adaptive-FatigueControl F Mixed
Adaptive-VaxOpt C Mixed
Adaptive-FatigueControl- .
VaxOpt F Mixed

SQ
SQ
VO
VO

Likely trajectory based on conditions remaining similar to
how they are now

Worst case trajectory if control conditions deteriorate to
highest transmission rates of the past

Likely trajectory based on conditions remaining similar to
now, but with improvements to vaccine acceptance

Worst case trajectory if control conditions deteriorate to
worst of the past, with improvements to vax acceptance

Transmission Controls: C = Current levels persist into the future

F = Fatiguing controls drift to worst levels of last summer and persist
Variant Boosting: Mixed = Variety of variants, no future txm boosting, but with severity impacts from current levels
Vaccinations: SQ = Status quo acceptance leads to low rates of vaccination through the summer

VO = Vaccination acceptance optimistically expands with increased rates through the summer
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Outcome Projections

Estimated Hospital Occupancy

Scenario Adaptive

1 ° W9
101\.0 101\.0 1“1\.\
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Adaptive-FatigueControl 00 E— 00 - ]
. Near SW Northern Northwest
—— Adaptive Cax o
Adaptive-FatigueControl-VaxOpt 15
J 47500 50.0
8.0K e Adaptive-VaxOpt %500_0 S Nw SRR R S— .
3 2500 AR 00.0 N 50.0 N
i gaso0{ - N
)] T S 0.0 N 0.0 — —
% el v et ¥ oot et el » el eyt ¥
A % ks
U Last_Updated Last_Updated Last_Updated
6.0K -
-c Ld L Ll Ll
£ Daily Deaths Daily Hospitalized
E Virginia Daily Death - Comparison 000 Virginia Daily Hospitalized - Comparison
s 200.0 Adaptive-FatigueControl Adaptive-FatigueControl
e —— Adaptive —— Adaptive
O  4.0K A - Adaptive-FatigueControl-VaxOpt 28 Adaptive-FatigueControl-VaxOpt
>ﬂ --~- Adaptive-VaxOpt " -=-=- Adaptive-VaxOpt
- @ 500.0
- — 150.0 %)
i 8
Q 1250 E 400.0
s
100.0 é _—
2.0K A i
75.0 3
g 200.0
280 100.0
\ 0.0 0.0
0.00\' Q ' Q I a% I 01l ‘\,QI 1“1@3 1"1““" 1“10“1 1“10@ 1°1°\\‘ 101\'0\ 1""\03 1“1\'@ 1“1\“1 101&,09 101\"\‘\ 1“1@1 1“10,@ 1°‘°'0 1“1\-"\ 10“03 101\35
S N\ N\ S N\Ad Nid N\id N\Ad Death ground truth from VDH “Event Date”

26-May-21

data, most recent dates are not complete
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District Level Projections: Adaptive

Projections by District

Projections by Region
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District Level Projections: Adaptive-VaxOpt

Projections by Region

Projections by District
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Near SW - Northwest | Northern Daily confirmed cases
100 75
. L,\ ’ rate (per 100K) by
50
N 25 . . .
, S District (grey with 7-day
8 R h k Rapid Fairf: Arlingt 1 1
e | ] w0 appahannock Rapidan " airfax rlington average in black) Wlth
G e 50 20 . .
i © simulation colored by
Central Fastern N " 20 .
scenario
0 T—1 o o
Central Shenandoah Rappahannock Prince William Alexandria
100
100
60 75 0
7
—,—_—— —— 10 50 - "
= = » w = N ™ w = = e » - w B 2 2 s
0 \—% 0 T — 0 0 ———
Alleghany Blue Ridge Chickahominy Henrico Three Rivers Eastern Shore
100 80 50 80
100 7 60 o0 60 o0
50 a0 \r\n i 20 40
N NL.«_
25 20 20 20 | 20
0 ————] o 0 N — o —a 0
Cumberland New River Roanoke City Central Virginia Piedmont Chesterfield Richmond Peninsula Hampton
150 100 0 100 100
60 60 100 100
100 7 75 75
40 40 0
- o © 50 50 50
20 L 20 * 25 20 25 25
o B o ~ ] 0 ——— r..# 0 —] o 0 — |
Lenowisco Mount Rogers West Piedmont Pittsylvania Danville Southside Crater Western Tidewater Chesapeake Portsmouth Norfolk Virginia Beach
150
o 60 80 150 100 s 150 100 0 :Z
© 40 60 100 100 w 100 75 o .
0 50 50
20 20 20 0 0 25 0 25 20 20
o — ) M |, —— ] o S Y — | —] — | — | ~ | — |
Feb Mar Apr May Jun Jul Aug Feb Mar Apr May Jun Jul Aug Feb Mar Apr May Jun Jul Aug Feb Mar Apr May Jun Jul Aug Feb Mar Apr May Jun Jul Aug Feb Mar Apr May Jun Jul Aug Feb Mar Apr May Jun Jul Aug Feb Mar Apr May Jun Jul Aug Feb Mar Apr May Jun Jul Aug Feb Mar Apr May Jun Jul Aug Feb Mar Apr May jun Jul Aug
2021 2021 2021 2021 021 2021 2021 2021 2021 2021 2021
date date date date date date date date date date date

26-May-21

il UNIVERSITY, VIRGINIA

BIOCOMPLEXITY INSTITUTE

42



District Level Projections: Adaptive-FatigueControl

Projections by Region

Projections by District
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District Level Projections: Adaptive-FatigueControl-VaxOpt

Projections by Region

Projections by District

Near SW
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. rate (per 100K) by
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Hospital Demand and Bed Capacity by Region

Capacities* by Region — Adaptive-FatigueControl-DominantB117
COVID-19 capacity ranges from 80% (dots) to 120% (dash) of total beds

Central Eastern Far SW
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If Adaptive-FatigueControl-DominantB117 scenario persists:
* No capacity challenges for hospital beds in near-term

fili UNIVERSITYs VIRGINIA
* Assumes average length of stay of 8 days
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Resilience to Potential Fall Surge

Impact of expanded vaccine
acceptance against a Fall Surge

* To further test Virginia’s
resilience to new transmission
surges, implement a Fall Surge

* Highest rate from Fall 2020, with

a 2 week ramp up starting on Sept 15t
2021

* More highly vaccinated population
more resilient to Fall Surge, with
nearly 10k cases averted

* |n worst case of sustained Fatigue
Control 60K+ cases averted

Daily Infections

Virginia Daily Confirmed - Comparison
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Virginia’s Progress on Population Immunity

Population immunity

rrrrrr ' = —— .
Natural Immunity and Vaccines combine to A —
produce a population level of immunity A —— -
e Duration of immunity from infection with SARS- l o ;
CoV?2 still not well understood - ———— Ly e
* We assume a conservative 6 month period of e —
protection for these calculations : S R ———
* Natural immunity is well calibrated to recent ————
seroprevalence surveys Central f— §
* Vaccine induced immunity is likely to last longer, eastern 63% 8 e
we assume indefinite protection Far SW .y repuition ity
* This a_lso assumes tha’g all administered vaccines —— 67% va_natural
remain protective against current and future novel ? 601 T va_vaccine
variants Northern 68% :
e Population immunity depends on a very high Northwest 0% L
proportion of the population getting vaccinated Virginia 67%  xx
* Using regional vaccine acceptance " As of May 23, 2021 ol
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COVID-19 Scenario Modeling Hub

_ . https://covid19scenariomodelinghub.org/viz.html
Collaboration of multiple

academic teams to . - =

M Od el PI'OJECUO n Projected Incident Cases by Epidemiological Week and by Scenario for Round 5

p rOVi d e n a t i O n a I a n d New scenario for models are defined in each (- Projection Epiweek; -- Current Week)
round [ ]

Scenario A; High Vaccination, Moderate NPI Scenario B; High Vaccination, Low NPI
state-by-state level Round 5
Scenario defined as of 2021-05-02
. . f | . d Model Projecting from Epiweek 17 to Epiweek 43
projections tor 43 Igne
High Vaccination High Vaccination
° Moderate NPI Low NPI
scenarios that vary
Scenario C Scenario D 20
. . Low Vaccination Low Vaccination =
vaccine rates (hlgh - |OW) (€ 20m.05.03 (2021 B
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g ~—— b\k
o4
= I 1|
a n d I eve I S Of CO nt r‘o I e Scenario C; Low Vaccination, Moderate NPI Scenario D; Low Vaccination & Low NPI
]
U
= 604
(moderate and low)
5]
£
Virginia -
40
Special regions (American Samoa, Guam, Northern
Marianas Island, Virgin Islands) not included /
Target: 204
Each model projects six different targets
Round 5 updates now R — o
p Cumulative Cases o \t

Incident Deaths L T I [ T I T I T T T T

. o & & P K KX . P &a ® N > 2 <
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None the plot display.
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Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

Case rates in Virginia continue to decline with pace accelerating in some districts

VA mean weekly incidence down to 4/100K from 6/100K, US down (8 from 10 per 100K)
Vaccination rates have slowed considerably, but population immunity now estimated over 65%
Projections show declining rate overall across Commonwealth

Recent updates:
* Minor updates to measured acceptance levels and adjusted vaccination scenarios
» Additional Fall resurgence study scenario testing resilience of population
* Limited waning of natural immunity included in fit and projections, also with seroprevalence update

The situation continues to change. Models continue to be updated regularly.
UNIVERSITYs VIRGINIA
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Estimating Daily Reproductive Number

May 8th Estimates

Date of Onset Date Onset Diff
Last Week

Region

Re

State-wide 0.587
Central 0.643
Eastern 0.602
Far SW 0.714
Near SW 0.658
Northern 0.581

Northwest 0.701
Methodology

* Wallinga-Teunis method (EpiEstim?) for cases by confirmation date
* Serial interval: updated to discrete distribution from observations (mean=4.3, Flaxman et al, Nature 2020)

* Using Confirmation date since due to increasingly unstable estimates from onset date due to backfill

1. Anne Cori, Neil M. Ferguson, Christophe Fraser, Simon Cauchemez. A New Framework and Software to Estimate
Time-Varying Reproduction Numbers During Epidemics. American Journal of Epidemiology, Volume 178, Issue 9, 1

-0.038
-0.040
-0.073
0.053
-0.052
-0.061
0.039

November 2013, Pages 1505—-1512, https://doi.org/10.1093/aje/kwt133
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VA state-wide RE with 7 day moving window by date of onset 2021-05-17
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Weekly Cases and Hospitalizations

Weekly confirmed cases

Weekly Hospitalizations

24

Adapti Adaptive- Adaptive-
Week Adaoti F :p WZ- Adaptive- | Fatigued Adaptive- Adaptive- | Fatigued
Ending aptive : lgtuel VaxOpt Control Week . r:irr: n(taB BestPast- Control
onre -VaxOpt Ending 0 117a Dominant -
B117 DominantB1
4/25/21 9,598 19,599  [9,597 17
4/25/2
5/2/21 (9,747 (9,767 9,850 1 750 750 750
5/9/21 8,858 [8,894  |9,683 5/2/21|659 659 666
5/16/21 8,048 [8,086 10,150 5/9/21 548 548 601
5/16/2
5/23/21 (7,392 [7,428  |11,250 1 1451 452 575
5/23/2
5/30/21 16,713 16,561 13,152 1 373 372 580
5/30/2
6/6/21 (5,994 |5,553 16,388 1 302 292 609
_ 6/6/21 241 219 654
6/13/21 5,365 4,521  [21,163 B UNIVERSITY, VIRG4
'6750/21 la,746 3,508 27,038 BIOCOMPLEXITY IN$T1+uTEI6 159 707
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Agent-based Model (ABM )

EpiHiper: Distributed network-based stochastic disease transmission simulations
* Assess the impact on transmission under different conditions

* Assess the impacts of contact tracing

Detailed Disease Course of COVID-19

» Literature based probabilities of outcomes with
appropriate delays

* Varying levels of infectiousness

* Hypothetical treatments for future developments

Synthetic Population
* Census derived age and household structure
* Time-Use survey driven activities at

appropriate locations _
ik UNIVERSITYs VIRGINIA
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ABM Social Distancing Rebound Study Design

Study of ”"Stay Home” policy adherence
Calibration to current state in epidemic
* Implement “release” of different proportions of people from’ staymg at home”

mber by of abandoning Stay at Home

daily new cases (doubling time = 4, serial interval = 7, peak 887 around 2020-05-12) 354
A Remammg Compllant
|\
with stay at home

date best case best guess worst case R
1 2020-05-10 664 852 1079 0.95
2 2020-05-17 666 841 1093 0.91
3 2020-05-24 617 768 1111 0.80
4 2020-05-31 547 705 1064

Impacts on Reproductive number with release
After release, spike in transmission driven by additional interactions at work,

Calibration to Current State .
* Adjust transmission and adherence to current policies to retail, and other

current observations * At 25% release (70-80% remain compliant)
* For Virginia, with same seeding approach as PatchSim + Translates to 15% increase in transmission, which represents a 1/6 return

to pre-pandemic levels
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